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Abstract of JP1 0255983 
PROBLEM TO BE SOLVED: To provide a 
display element in which red-color conversion 
efficiency is improved, and in which light 
emission of three primary colors can be 
performed at high efficiency. SOLUTION: In a 
display element in which a light emitting 
member 1 and a color converting member 2 
are disposed in order in a light takeout 
direction, the light emitting member 1 includes 
a blue color light emitting component (B) 1 1 
and a red color light emitting component (R) 
12, brightness ratio of the blue color light 
emitting component 1 1 to the red color light 
emitting component ((B):(R)) is 20:1-1:1, and a 
color filter 3 is disposed on the light takeout 
side of the color converting member 2. 
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(57) [Abstract] 

[Object] A display element capable of emitting light of three primary colors with a 
high efficiency is provided by improving a red conversion efficiency. 
[Solving means] 

25 A display element in which a light-emitting member (1) and a color conversion member 
(2) are sequentially arranged in a light-extraction direction, wherein the light-emitting 
member 1 includes a blue emission component (B) 1 1 and a red emission component 
(R) 12, and a luminance ratio of the blue emission component to the red emission 
component ((B) : (R)) is 20 : 1 to 1 : 1, and a color filter 3 is arranged on a 

30 light-extraction side of the color conversion member 2. 
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[Claim 1] 

A display element in which a light-emitting member and a color conversion 
member are sequentially arranged in a light-extraction direction, 

wherein the light-emitting member includes a blue emission component (B) 
5 and a red emission component (R), and a luminance ratio of the blue emission 
component to the red emission component ((B) : (R)) is 20 : 1 to 1 : 1, and a color filter 
is arranged on a light-extraction side of the color conversion member. 
[Claim 2] 

The display element as described in claim 1, wherein in the light-emitting 
10 member, the blue emission component (B) and the red emission component (R) are 
mixed and dispersed in each other. 
[Claim 3] 

The display element as described in claim 1, wherein the light-emitting 
member is formed by stacking or attaching a layer including the blue emission 
15 component (B) and a layer including the red emission component (R). 
[Claim 4] 

The display element as described in any one of claims 1 to 3, wherein the blue 
emission component (B) and the red emission component (R) included in the 
light-emitting member are an organic electroluminescent light-emitting element which 
20 emits blue light and an organic electroluminescent light-emitting element which emits 
red light, respectively. 
[Claim 5] 

The display element as described in claim 4, wherein the light-emitting 
member is interposed between a pair of electrodes. 
25 [Claim 6] 

The display element as described in any one of claims 1 to 5, wherein a peak 
wavelength of light emission of the blue emission component (B) and a peak 
wavelength of light emission of the red emission component (R) are 450 to 500 nm and 
580 to 700 nm, respectively. 
30 [Detailed Description of the Invention] 
[0001] 

[Technical Field of the Invention] 
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The present invention relates to a multicolor light-emitting device. More 
specifically, the present invention relates a light-emitting element which can be used 
favorably for household display equipment and industrial display equipment, color 
displays and the like. 
5 [0002] 

[Related Art] 

In order to make a color display element of a television or the like using an 
organic electroluminescent element (hereafter referred to as an organic EL element), it 
has been necessary to make pixels that emit blue, green, and red, the three primary 
10 colors of light. As techniques for doing so, as shown in FIG. 4, broadly classified, 
there are the two methods below. 

© A method in which a color filter is used to extract blue, green, and red, respectively, 
from white light emission that contains all of the three primary colors (a white color 
method). This method includes a stacking type, shown in FIG. 4(a), and a mixing type, 
15 shown in FIG. 4(b). 

© A method in which light emitting elements of blue, green, and red are arranged on a 
screen (a three-color arrangement method) (FIG. 4(c)). 

However, red light emission from an organic EL element is difficult. A red light 
emitting organic EL element which has the same degree of luminous efficiency and 

20 half-life as the other colors, green and blue, has still not been obtained. Therefore, even 
in the three-color arrangement method ©, development of a superior red light emitting 
material remains as an object. Moreover, a red light emitting component is necessary 
in the white color method ® as well. Even if light emitting elements of each color 
are stacked, or light emitting materials of each color are mixed and they disperse each 

25 other, a superior red light emitting material is necessary. 
[0003] 

On the other hand, a color conversion method is known in addition to the above 
two colorization methods (FIG. 4(d)). This is a method in which a fluorescent colorant 
is irradiated with light of a predetermined wavelength to be excited, and is converted to 
30 light of a longer wavelength. There is a known method for converting blue light 
emission to green, red of a longer wavelength by using this. However, there is a 
problem in that energy difference is large for converting blue to red, and conversion 
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efficiency is lower than conversion from blue to green. 
[0004] 

[Problems to be solved by the Invention] 

The present invention has been made in view of the above problems. It is an 
5 object of the present invention to provide a display element capable of emitting light of 
three primary colors with a high efficiency is provided by improving a red conversion 
efficiency. 
[0005] 

[Means for solving the Problems] 

10 In order to achieve the above object, according to the present invention, a 

display element is provided, in which a light-emitting member and a color conversion 
member are sequentially arranged in a light-extraction direction, wherein the 
light-emitting member includes a blue emission component (B) and a red emission 
component (R), and a luminance ratio of the blue emission component to the red 

15 emission component ((B) : (R)) is 20 : 1 to 1 : 1, and a color filter is arranged on a 
light-extraction side of the color conversion member. 
[0006] 

In addition, as a preferred mode thereof, the display element as described in 
claim 1 is provided, wherein the light-emitting member is formed by mixing and 
20 dispersing the blue emission component (B) and the red emission component (R) in 
each other. 
[0007] 

In addition, as a preferred mode thereof, the display element is provided, 
wherein the light-emitting member is formed by stacking or attaching a layer including 
25 the blue emission component (B) and a layer including the red emission component (R). 
[0008] 

In addition, as a preferred mode thereof, the display element is provided, 
wherein the blue emission component (B) and the red emission component (R) included 
in the light-emitting member are an organic electroluminescent light-emitting element 
30 which emits blue light and an organic electroluminescent light-emitting element which 
emits red light, respectively. 
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[0009] 

In addition, as a preferred mode thereof, the display element is provided, 
wherein the light-emitting member is interposed between a pair of electrodes. 
[0010] 

5 Further, as a preferred mode thereof, the display element is provided, wherein a 

peak wavelength of light emission of the blue emission component (B) and a peak 
wavelength of light emission of the red emission component (R) are 440 to 500 nm and 
580 to 660 nm, respectively. 
[0011] 

10 [Embodiment Mode of the Invention] 

Hereinafter, Embodiment Mode of the present invention will be described 
specifically with reference to drawings. FIG. 1 is a cross-sectional view showing one 
embodiment mode of a display element of the present invention schematically. FIG. 2 
is a cross-sectional view showing one embodiment of a display element of the present 

15 invention schematically. I. As shown in a configuration diagram 1 of a display element, 
the display element of the present invention is formed by arranging sequentially in the 
light extraction direction, a light-emitting member 1 including a blue emission 
component (B) 11 and a red emission component (R) 12 of which luminance ratio ((R) : 
(B)) is 20 : 1 to 1 : 1, a color conversion member 2 and a color filter 3. Hereinafter, 

20 each component is described specifically. 
1 . Light-emitting member 

A light-emitting member 1 used in the present invention includes a blue 
emission component (B) 11 and a red emission component (R) 12 which have a 
predetermined luminance ratio. As the light-emitting member 1 like this, for example, 

25 an organic EL element using an organic matter layer including a light-emitting layer as a 
component can be given. As other light-emitting members, an inorganic EL, an LED 
and the like can be given. Hereinafter, an organic EL element is described as an 
example. 

(1) Organic EL element 

30 In an organic EL element used in the present invention, a thing including at 

least a recombination region and a light-emitting region is used as an organic matter 
layer. Since this recombination region and light-emitting region usually exist in the 
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light-emitting layer, only the light-emitting layer may be used as the organic matter 
layer in the present invention. However, as necessary, for example, a hole injecting 
layer, an electron injecting layer, an organic semiconductor layer, an electron barrier 
layer, an adhesion improvement layer, or the like can be used, in addition to the 
5 light-emitting layer. 
[0012] 

Next, a typical configuration example of an organic EL element used in the 
present invention is shown. Naturally, the present invention is not limited to this. 
(1) transparent electrode (anode) / light-emitting layer / electrode (cathode) 
10 (2) transparent electrode (anode) / hole injecting layer / light-emitting layer / electrode 
(cathode) 

(3) transparent electrode (anode) / light-emitting layer / electron injecting layer / 
electrode (cathode) 

(4) transparent electrode (anode) / hole injecting layer / light-emitting layer / electron 
15 injecting layer / electrode (cathode) 

(5) anode / organic semiconductor layer / light-emitting layer / cathode 

(6) anode / organic semiconductor layer / electron barrier layer / light-emitting layer / 
cathode 

(7) anode / hole injecting layer / light-emitting layer / adhesion improvement layer / 
20 cathode 

Such structures can be given. Among these structures, the structure (4) is usually 
preferably used. In this light-emitting layer, a blue emission component (B) and a red 
emission component (R) are included. 
® Light-emitting layer 

25 (i) Blue emission component (B) 

The blue emission component (B) used in the present invention means an 
organic compound having a fluorescent peak of 450 to 500 nm, more preferably 450 to 
480 nm in a solid state. There are no particular limitations on an organic compound 
used for the blue emission component. For example, among organic compounds 

30 described in Japanese Published Patent Application No. H3-231970 bulletin, 
International Publication Patent WO92/05131 bulletin, Japanese Patent Application No. 
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H5-170354 specification, and Japanese Patent Application No. H5-129438 specification, 
ones which satisfy the above fluorescent condition of the blue emission component is 
given. As a preferable one, a combination of one which satisfies the above fluorescent 
condition of the blue emission component among the organic compounds described in 
5 Japanese Published Patent Application No. H3-231970 bulletin, International 
Publication Patent WO92/05131 bulletin, and Japanese Patent Application No. 
H5-170354 specification, and an appropriate compound described in Japanese Patent 
Application No. H5- 129438 specification, and further, a compound which satisfies the 
above fluorescent condition of the blue emission component among compounds used 

10 for a hole inject-transport layer to be described below can be given. Next, as a 
compound which satisfies the fluorescent condition of the blue emission component 
described in Japanese Published Patent Application No. H3-231970 bulletin, 
International Publication Patent WO92/05131 bulletin, the above general formula (I) 
can be given. 

15 [0013] 

[Chemical Formula 1] 

[0014] 

Distyryl arylene based compound represented by [In the formula, R 1 to R 4 each 
20 represent a hydrogen atom, an alkyl group having 1 to 6 carbon atoms, an alkoxy group 
having 1 to 6 carbon atoms, an aralkyl group having 7 to 18 carbon atoms, a substituted 
or unsubstituted aryl group having 6 to 18 carbon atoms, a substituted or unsubstituted 
aromatic heterocyclic group, a substituted or unsubstituted cyclohexyl group, a 
substituted or unsubstituted aryloxy group having 6 to 18 carbon atoms, or a substituted 
25 or unsubstituted pyridyl group. Here, a substituent represents an alkyl group having 1 
to 6 carbon atoms, an alkoxy group having 1 to 6 carbon atoms, an aralkyl group having 
7 to 18 carbon atoms, an aryloxy group having 6 to 18 carbon atoms, an acyl group 
having 1 to 6 carbon atoms, an acyloxy group having 1 to 6 carbon atoms, a carboxyl 
group, a styryl group, an arylcarbonyl group having 6 to 20 carbon atoms, an 
30 aryloxycarbonyl group having 6 to 20 carbon atoms, an alkoxycarbonyl group having 1 
to 6 carbon atoms, a vinyl group, an anilinocarbonyl group, a carbamoyl group, a 
phenyl group, a nitro group, a hydroxyl group or a halogen atom. These substituents 
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may be single or multiple. In addition, R 1 to R 4 may be the same or different, and R 1 
and R 2 , and R 3 and R 4 may bind with a group substituted with each other to form a 
substituted or unsubstituted saturated or unsaturated 5-membered ring or a substituted or 
unsubstituted saturated or unsaturated 6-membered ring. Ar represents a substituted or 
5 unsubstituted arylene group having 6 to 20 carbon atoms, may be single-substituted or 
multi-substituted, or a binding site may be any of ortho, para, and meta. Note that the 
substituent is the same as the above. Substituents of the arylene group may bind with 
each other to form a substituted or unsubstituted saturated or unsaturated 5-membered 
ring or a substituted or unsubstituted saturated or unsaturated 6-membered ring. Note 
10 that when Ar is an unsubstituted phenylene, R 1 to R 4 are each selected from an alkoxy 
group having 1 to 6 carbon atoms, an aralkyl group having 7 to 18 carbon atoms, a 
substituted or unsubstituted naphthyl group, a biphenyl group, a cyclohexyl group, or an 
aryloxy group.] , a general formula (II). 
A-Q-B -—(II) 

15 A general formula (II), an aromatic methylidine compound represented by [In the 
formula, A and B each represent a monovalent group in which a hydrogen atom is 
removed from the compound represented by the above formula (I) and may be the same 
as or different from each other. In addition, Q represents a divalent group which 
disconnects a conjugated system] 

20 [0015] 

[Chemical formula 2] 

[0016] 

There can be given an aromatic methylidine compound represented by [In the 
25 formula, A 1 represents a substituted or unsubstituted arylene group having 6 to 20 
carbon atoms or a bivalent aromatic heterocyclic group. The binding position may be 
either ortho, meta or para. A 2 represents a substituted or unsubstituted aryl group 
having 6 to 20 carbon atoms or a monovalent aromatic heterocyclic group. R 5 and R 6 
each show a hydrogen atom, a substituted or unsubstituted aryl group having 6 to 20 
30 carbon atoms, a cyclohexyl group, a monovalent aromatic series heterocyclic group, an 
alkyl group having 1 to 10 carbon atoms, an aralkyl group having 7 to 20 carbon atom 
or an alkoxy group having 1 to 10 carbon atoms. Note that R 5 and R 6 may be the same 
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or different. Here, the substituent is an alkyl group, an aryloxy group, an amino group 
or a phenyl group which has such a group or does not have, and the substituent is may 
be single or multiple. Each substituent of R 5 may bind with A 1 to form a saturated or 
unsaturated 5-membered ring or a 6-membered ring, and similarly, each substituent of 
5 R 6 may bind with A 2 to from a saturated or unsaturated 5-membered ring or a 
6-membered ring. In addition Q 1 is the same as the above.] 
[0017] 

R 1 to R 4 in the formula (I) may be the same or different as described above, 
each represent a hydrogen atom, an alkyl group having 1 to 6 carbon atoms (a methyl 

10 group, an ethyl group, an n-propyl group, an isopropyl group, an n-butyl group, an 
isobutyl group, a sec-butyl group, a tert-butyl group, an isopentyl group, a t-pentyl 
group, a neopentyl group, or an isohexyl group), an alkoxy group having 1 to 6 carbon 
atoms (a methoxy group, an ethoxy group, a propoxy group, a butoxy group or the like), 
an aralkyl group having 1 to 8 carbon atoms (a benzyl group, a phenethyl group or the 

15 like, an aryl group having 6 to 18 carbon atoms (a phenyl group, a biphenyl group, a 
naphthyl group or the like), a cyclohexyl group, an aromatic heterocyclic group (a 
viridyl group, a quinolyl group), an aryloxy group having 6 to 8 carbon atoms (a 
phenoxy group, a biphenyloxy group, a naphthyloxy group or the like). 
[0018] 

20 In addition, R 1 to R 4 may be one in which a substituent may bind with these. 

That is to say, R 1 to R 4 each show a substituent-containing phenyl group, a 
substituent-containing aralkyl group, a substituent-containing cyclohexyl group, a 
substituent-containing biphenyl group, or a substituent-containing naphthyl group. 
Here, a substituent is an alkyl group having 1 to 6 carbon atoms, an alkoxy group 

25 having 1 to 6 carbon atoms, an aralkyl group having carbon atoms 7 to 18, an aryloxy 
group having 6 to 18 carbon atoms, an acyl group having 1 to 6 carbon atoms, an 
acyloxy group having 1 to 6 carbon atoms, a carboxyl group, a styryl group, an 
arylcarbonyl group having 6 to 20 carbon atoms, an aryloxycarbonyl group having 6 to 
20 carbon atoms, an alkoxycarbonyl group having 1 to 6 carbon atoms, a vinyl group, 

30 an anilinocarbonyl group, a carbamoyl group, a phenyl group, a nitro group, a hydroxyl 
group or a halogen atom, and multiple substitution may be made. Therefore, for 
example, the substituent-containing aralkyl group is aralkyl group substituted by an 
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alkyl group (a methylbenzyl group, a methylphenethyl group or the like), an aralkyl 
group substituted by an alkoxy group (a methoxybenzyl group, an ethoxyphenethyl 
group or the Ike), an aralkyl group substituted by an aryloxy group (a phenoxybenzyl 
group, a naphthyloxyphenethyl group or the like), an aralkyl group substituted by a 
5 phenyl group (a phenylphenethyl group or the like), and the substituent-containing 
phenyl group is a phenyl group substituted by an alkyl group (a tolyl group, a 
dimethylphenyl group, an ethylpheyl group or the like), a phenyl group substituted by 
an alkoxy group (a methoxyphenyl group, an ethoxyphenyl group or the like), a phenyl 
group substituted by an aryloxy group (a phenoxyphenyl group, a naphthyloxyphenyl 

10 group or the like) or a phenyl group substituted by a phenyl group (i.e., a biphenylyl 
group). In addition, the substituent-containing cyclohexyl group is a cyclohexyl group 
substituted by an alkyl group (a methylcyclohexyl group, a dimethylcyclohexyl group, 
an ethylcyclohexyl group or the like), a cyclohexyl group substituted by an alkoxy 
group (a methoxycyclohexyl group, an ethoxycyclohexyl group or the like) or a 

15 cyclohexyl group substituted by an aryloxy group (a phenoxy cyclohexyl group, a 
naphthyloxycyclohexyl group or the like), a cyclohexyl group substituted by a phenyl 
group (a phenylcyclohexyl group). The substituent-containing naphthyl group is a 
naphthyl group substituted by an alkyl group (a methylnaphthyl group, a 
dimethylnaphthyl group or the like), a naphthyl group substituted by an alkoxy group (a 

20 methoxy naphthyl group, an ethoxy naphthyl group or the like) or a naphthyl group 
substituted by an aryloxy group (a phenoxy naphthyl group, a naphthyloxy naphthyl 
group), a naphthyl group substituted by a phenyl group (a phenyl naphthyl group). 
[0019] 

The above R 1 to R 4 may be each preferably an alkyl group having 1 to 6 carbon 
25 atoms, an aryloxy group, a phenyl group, a naphthyl group, a biphenyl group, or a 
cyclohexyl group among the above described ones. These may be substituted or 
unsubstituted. In addition, R 1 to R 4 may be the same as or different from each other, 
and R 1 and R 2 , and R 3 and R 4 may bind with a group substituted with each other to form 
a substituted or unsubstituted saturated or unsaturated 5-membered ring or a substituted 
30 or unsubstituted saturated or unsaturated 6-membered ring. 
[0020] 

On the other hand, Ar of the general formula (I) shows a substituted or 
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unsubstituted arylene group having 6 to 20 carbon atoms, and an arylene group such as 
a substituted or unsubstituted phenylene group, a biphenylene group, p-terphenylene 
group, a naphtylene group, a terphenylene group, a naphthalenediyl group, an 
anthracenediyl group, a phenanthrenediyl group, or a phenalenediyl group, and may be 
5 substituted or unsubstituted. In addition, a binding position of methylidine (=C=CH-) 
may be any position such as ortho, meta, or para. Note that when Ar is an 
unsubstituted phenylene, R 1 to R 4 is one selected from an alkoxy group having 1 to 6 
carbon atoms, an aralkyl group having 7 to 18 carbon atoms, a substituted or 
unsubstituted naphthyl group, a biphenyl group, a cyclohexyl group, or an aryloxy 

10 group. The substituent is an alkyl group (a methyl group, an ethyl group, a n-propyl 
group, an isopropyl group, an n-butyl group, an isobutyl group, a sec-butyl group, a 
t-butyl group, an isopentyl group, a t-pentyl group, a neopentyl group, an isohexyl 
group, or the like), an alkoxy group (a methoxy group, an ethoxy group, a propoxy 
group, an isopropoxy group, a butyloxy group, an isobutyloxy group, a sec-butyloxy 

15 group, a t-butyloxy group, an isopentyloxy group, or a t-pentyloxy group), an aryloxy 
group, (a phenoxy group, or a naphthyloxy group), an acyl group (a formyl group, an 
acetyl group, a propionyl group, butyryl group or the like), an acyloxy group, an aralkyl 
group (a benzyl group, a phenethyl group or the like), a phenyl group, a hydroxyl group, 
a carboxyl group, an anilinocarbonyl group, a carbamoyl group, an aryloxycarbonyl 

20 group, a methoxycarbonyl group, an ethoxycarbonyl group, a butoxycarbonyl group, a 
nitro group, a halogen atom, and single substitution or plural substitution may be done. 
[0021] 

A methylidine aromatic compound represented by the above general formula 
(I) has two methylidine (=C=CH-) groups in one molecule, and based on geometrical 

25 isomers of this methylidine group, there are four combinations of cis-cis, trans-cis, 
cis-trans, and trans-trans. The blue emission component used in an EL element of the 
present invention may be either of them or a mixture of geometrical isomers. It is the 
most preferable that all are trans isomers. In addition, the above substituent may bind 
between substituents, and may form a substituted or unsubstituted saturated or 

30 unsaturated 5-membered ring or 6-membered ring. 
[0022] 

A and B in the general formula (II) each show a monovalent group excluding 



11/30 



JPH10-255983 



one hydrogen atom from the compound represented by the above general formula (I) 
and may be the same or different. Here, Q in the general formula (II) shows a bivalent 
group disconnecting a conjugated system. Here, the conjugated system is made by the 
derealization of pi-electrons and includes a conjugated double bond or one based on an 
unpaired pair of electrons or a lone pair of electrons. As specific examples of Q, there 
are given. 
[0023] 

[Chemical Formula 3] 



10 [0024] 

The reason for using a bivalent group disconnecting a conjugated system in this 
manner is that EL emission color obtained when A or B described above (i.e., the 
compound of the general formula (I)) is singularly used as an organic EL element is not 
different from an EL emission color obtained when the compound represented by the 

15 general formula (II) is used as an organic EL element of the present invention. In other 
words, this is done so that the blue emission component represented by the general 
formula (I) or the general formula (II) may not become a shorter wavelength or a longer 
wavelength. In addition, it can be confirmed that when the conjugated system is 
disconnected and A and B are connected by bivalent group, the glass transition 

20 temperature (Tg) increases, and a even microcrystal thin film which is free from 
pinholes or an amorphous thin film can be obtained to enhance light emission 
uniformity. Further, by binding with the bivalent group disconnecting the conjugated 
system, an advantage of easily conducting synthesis or purification without making EL 
light emission wavelength longer is included. 

25 [0025] 

In addition, A 1 in the general formula (III) represents a substituted or 
unsubstituted arylene group having 6 to 20 carbon atoms or a bivalent aromatic 
heterocyclic group, and A 2 represents a substituted or unsubstituted aryl group having 6 
to 20 carbon atoms (a phenyl group, a biphenyl group, a naphthyl group or the like) or a 
30 monovalent aromatic series heterocyclic group. R 5 and R 6 each show a hydrogen atom, 
a substituted or unsubstituted aryl group having 6 to 20 carbon atoms, a cyclohexyl 
group, a monovalent aromatic heterocyclic group, an alkyl group having 1 to 10 carbon 
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atoms (a methyl group, an ethyl group, an n-propyl group, an isopropyl group, an 
n-butyl group, an isobutyl group, a sec-butyl group, a tert-butyl group, an isopentyl 
group, a t-pentyl group, a neopentyl group, an isohexyl group or the like), an aralkyl 
group having 7 to 20 carbon atoms (a benzyl group, a phenethyl group or the like) or an 

5 alkoxy group having 1 to 10 carbon atoms (a methoxy group, ethoxy groups, a propoxy 
group, a butoxy group or the like). In addition, R 5 and R 6 are may be the same or 
different. Here, the substituent is an alkyl group, an aryloxy group, an amino group or 
a phenyl group which has these groups or does not have, and the substituent may be 
single or plural. Each substituent of R 5 may bind with A 1 to form a saturated or 

10 unsaturated 5-membered ring or a 6-membered ring, and similarly, each substituent of 
R 6 may bind with A 2 to form a saturated or unsaturated 5-membered ring or 
6-membered ring. Here, Q shows a bivalent group disconnecting a conjugated system 
similarly to the above. In addition, a binding positon of the A 1 may be any position 
such as ortho, meta, or para. Further, in the present invention, it is necessary that the 

15 organic compound represented by the above general formula (I), (II), or (III) are 
compounds which emit blue purple, purple blue, blue, green blue or blue green in the 
CIE chromaticity coordinates. Specifically, 
[0026] 

[Chemical formula 4] 
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[0027] [Chemical formula 5] 
[0028] [Chemical formula 6] 
[0029] 

[Chemical formula 7] 
5 [0030] 

[Chemical formula 8] 
[0031] [Chemical formula 9] 
[0032] [Chemical formula 10] 
[0033] [Chemical formula 11] 
10 [0034] [Chemical formula 12] 
[0035] 

[Chemical formula 13] 
[0036] 

and the like are given. As other organic compounds, 
15 [0037] 

[Chemical formula 14] 
[0038] 

and the like can be given. In addition, as a compound which satisfies the above 
fluorescent condition of the blue emission component described in the Japanese Patent 
20 Application No. H5- 170354 specification, the general formula (XI) 
[0039] 

[Chemical formula 15] 
[0040] 

There can be given a styryl compound of the terphenylene derivative 
25 represented by [In the formula, R 37 to R 48 independently represent a hydrogen atom or 
an alkyl group having 1 to 6 carbon atoms. Note that at least one of R 37 to R 48 
represents an alkyl group having 1 to 6 carbon atoms. In addition, R 38 and R 39 , R 40 
and R 41 , R 44 and R 45 , and R 46 and R 47 may bind with each other to form a saturated or 
unsaturated 5-membered ring or 6-membered ring. X and Y independently represent a 
30 substituted or unsubstituted aryl group having 6 to 20 carbon atoms. X and Y may 
bind with a substituent to form a substituted or unsubstituted saturated or unsaturated 
5-membered ring or 6-membered ring. Here, the substituent shows an alkyl group 
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having 1 to 6 carbon atoms, an alkoxy group having 1 to 6 carbon atoms, an aryloxy 
group having 6 to 1 8 carbon atoms, a phenyl group, an amino group, a cyano group, a 
nitro group, a hydroxyl group or a halogen atom. These substituents may be single or 
multiple.] 
5 [0041] 

Here, in the general formula (XI), R 37 to R 48 independently represent a 
hydrogen atom, an alkyl group having 1 to 6 carbon atoms such as a methyl group, an 
ethyl group, an n-propyl group, an isopropyl group, an n-butyl group, an isobutyl group, 
a sec -butyl group, a t-butyl group, an isopentyl group, a t-pentyl group, a neopentyl 

10 group, an n-hexyl group, or an isohexyl group. Note that at least one of R 37 to R 48 is 
an alkyl group having 1 to 6 carbon atoms, in particular, a methyl group or an ethyl 
group is preferable. In addition, R 38 and R 39 , R 40 and R 41 , R 44 and R 45 , and R 46 and R 47 
may bind with each other to form a saturated or unsaturated 5-membered ring or a 
saturated or unsaturated 6-membered ring. As an example of a styryl compound 

15 having the saturated or unsaturated 5-membered ring or 6-membered ring, when R 38 and 
R 39 , and R 46 and R 47 form a saturated 5-membered ring, 
[0042] 

[Chemical formula 16] 
[0043] 

20 or the like is given, When R 46 and R 47 form a saturated 6-membered ring, 
[0044] 

[Chemical formula 1 7] 
[0045] 

or the like is given. X and Y independently represent an substituted or unsubstituted 
25 aryl group having 6 to 20 carbon atoms such as a phenyl group, a naphthyl group, a 
biphenyl group, a terphenyl group, an antraryl group, a phenanthryl group, a pyrenyl 
group, or a perylenyl group. Here, as a substituent, for example, an alkyl group having 
1 to 6 carbon atoms such as a methyl group, an ethyl group, an n-propyl group, an 
isopropyl group, an n-butyl group, an isobutyl group, a sec-butyl group, a t-butyl group, 
30 an isopentyl group, a t-pentyl group, a neopentyl group, an n-hexyl group, or an 
isohexyl group; an alkoxy group having 1 to 6 carbon atoms such as a methoxy group, 
an ethoxy group, an n-propoxy group, an isopropoxy group, an n-butyloxy group, an 
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isobutyloxy group, a sec-butyloxy group, an isopentyloxy group, a t-pentyl oxy group, 
or an n-hexyloxy group; an aryloxy group having 6 to 18 carbon atoms such as a 
phenoxy group, or a naphthyloxy group; a phenyl group; an amino group; a cyano 
group; a nitro group; a hydroxyl group; or a halogen atom are given. These 
5 substituents may be single or multiple. In addition, X and Y may bind with a 
substituent to form a substituted or unsubstituted saturated or unsaturated 5-membered 
ring or a saturated or unsaturated 6-membered ring. As an example of the styryl 
compound having the saturated or unsaturated 5-membered ring or 6-membered ring, 
when X and Y form a saturated 5-membered ring, 
10 [0046] 

[Chemical formula 18] 
[0047] 

or the like can be given, and when X and Y form a saturated 6-membered ring, 
[0048] 

1 5 [Chemical formula 1 9] 
[0049] 

or the like can be given. 
[0050] 

The styryl compound represented by the above general formula (XI) can be formed by 
20 various known methods. Specifically, the following two methods can be given. 
Method 1 

General formula (a) 
[0051] 

[Chemical formula 20] 
25 [0052] 

A phosphonate ester represented by [In the formula, R represents an alkyl group 
having 1 to 4 carbon atoms, or a phenyl group, and R 37 to R 48 are the same as the 
above.] and the general formula (b) 
[0053] 

30 [Chemical formula 2 1 ] 
[0054] 

A carbonyl compound represented by [In the formula, X and Y are the same as 
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the above.] can be synthesized by a condensation method in the existence of base 
(Witting reaction or Witting-Horner reaction). 
Method 2 

General formula (c) 
5 [0055] 

[Chemical formula 22] 
[0056] 

A dialdehyde compound represented by [In the formula, R 37 to R 48 are the same 
as the above.] and a general formula (d). 
10 [0057] [Chemical formula 23] 
[0058] 

Phosphonate ester represented by [In the formula, R, X and Y are the same as 
the above.] can be synthesized by a condensation method in the existence of base 
(Witting reaction or Witting-Horner reaction). 
15 [0059] 

A reaction solvent used in this synthesis is preferably hydrocarbon, alcohols, or 
ethers. Specifically, methanol; ethanol; isopropanol; butanol; 2-methoxyethanol; 1,2- 
dimethoxyethane; bis(2-methoxyethyl)ether; dioxane; tetrahydrofuran; toluene; xylene; 
dimethylsulfoxide; N,N-dimethylformamide; N-methylpyrrolidon; l,3-dimethyl-2 

20 -imidazolidinone or the like can be given. In particular, tetrahydrofuran, 
dimethylsulfoxide are preferred. In addition, for a condensing agent, sodium 
hydroxide, potassium hydroxide, sodium amide, sodium hydride, n-butyllithium, 
sodium methylate, potassium-t-butoxide, or the like is preferable, and in particular, 
n-butyllithium, potassium-t-butoxide are preferable. The reaction temperature is 

25 different depending on the type of a reaction raw material to be used, and cannot be 
determined unambiguously, but usually, a wide range of 0 °C to about 100 °C can be set 
down. The range of 0 °C to a room temperature is especially preferable. 
[0060] 

Hereinafter, specific examples (1) to (26) of the above styryl compound used in 
30 the present invention are given; however, the present invention is not limited to these. 
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[0061] [Chemical formula 24] 
[0062] [Chemical formula 25] 
[0063] [Chemical formula 26] 
[0064] [Chemical formula 27] 
5 [0065] [Chemical formula 28] 
[0066] 

In addition, an aluminum complex as shown by the structural formula below is 
preferable as a blue emission component, too. 
[0067] [Chemical formula 29] 
10 [0068] 

[In the formula, R 17 to R 19 independently represent a hydrogen atom, an alkyl 
group such as a metyl group, and R 20 to R 22 independently represent a hydrogen atom, a 
halogen atom, a a-haloalkyl group, a a-haloalkoxy group, an amido group, a carbonyl 
group, a sulfonyl group, a carbonyloxy group, an oxycarbonyl group, an allyl group or 
15 the like. In addition, L 1 to L 5 independently represent a hydrogen atom, a hydrocarbon 
group having 1 to 12 carbon atoms, L 1 and L 2 , and L 2 and L 3 may bind with each other 
to form an aromatic ring.] or the like is given. 
[0069] 

(ii) Red emission component (R) 

20 As red fluorescent component (R), an organic compound which preferably has a 

peak wavelength in a solution state of 580 to 700 nm, more preferably 600 to 640 nm 
may be used, and there are no particular limitations. For example, there is given a 
dicyanomethylene pyran derivative, a dicyanomethylene thiopyran derivative, a 
fluoresceine derivative, a perylene derivative or the like which is used as red emitting 

25 laser colorant described in European published patent No. 0281381 bulltein. 
Specifically, 
[0070] 

[Chemical formula 30] 
[0071] 

30 or the like can be given. 

It is necessary for these organic compounds to be contained at a rate of 0.1 to 10 mol %, 
preferably 0.5 to 5 mol % with respect to the organic compound forming a layer. The 
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0.1 to 10 mol % is a concentration range which does not cause concentration quenching. 

(iii) Formation method of light-emitting layer 

As a method for forming a light-emitting layer including a blue emission component (B) 
and a red emission component (R), a method in which a light-emitting layer including a 
5 blue emission component (B) and a light-emitting layer including (R) are stacked (FIG. 
3(a)), a method in which the two light-emitting layers are attached (FIG. 3(b)), a method 
in which a slight amount (0.1 to 10 weight %) of red emission component (R) is added 
into the light-emitting layer including the blue emission component (B) (FIG. 3(c)), and 
the like are given. Note that the attaching method shown in FIG. 3(b) preferably 
10 employs a photo-curing adhesive, a thermosetting adhesive or a low melting metal. 

(iv) Film thickness 

The film thickness of the organic light-emitting layer is usually 0.1 to 200 nm, 
preferably 0.1 to 50 nm, more preferably 1 to 40 nm. 

(v) Luminance ratio between the blue emission component (B) and the red emission 
15 component (R) 

Hereinafter, a reason for setting ((B) : (R)) to 20:1 to 1 :1 is described. 
It is assumed that the luminance ratio and the height ratio («area ratio) of peaks of (B) 
and (R) are proportional (assumption 1). The luminance of (B) is (100-a) cd/m 2 . 
The luminance of (R) is a cd/m 2 . Each emission of (B), (G) and (R) are thought to be 

20 extracted by combining a color conversion method and color filters with the total 
luminance of 100 cd/m 2 of light source. At that time, the luminance of (B) is 
9 B ( 100-a) cd/m 2 , the luminance of (G) is 9 G ( 100-a) cd/m 2 , and the luminance of (R) is 
9 R {(100-a)/5+a} cd/m 2 . Note that it is assumed that the conversion efficiency of (B) 
->(G) is 100 % and the conversion efficiency of (B) -> (R) is 20 % (assumptions 2, 3). 

25 9 B , 9 g , and 9 R are a transmittance of each color filter. In order to obtain white light 
emission, the luminance ratio of (B) : (G) : (R) is empirically known to be 1 : 7 : 2. 
Since the luminance ratio of (B) and (G) is 9 B (100 - a) : 9 G (100-a) =9 B : 9 G , it is 
determined depending on only characteristics of color filters (in other words, it does not 
depend on the ratio of (B) and (R) of the light source). Since the luminance of 1/7 of 

30 (G) is sufficient for (B), it is adequately possible that the balance between (B) and (G) is 
adjusted by selecting a color filter. In summary, only the ratio of (G) and (B) may be 
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considered in order to adjust white balance. Here, when the ratio of (G) and (R) is just 

7 : 2, how high of a luminance is needed for a becomes a problem. 

[0072] 

[Equation 1 ] 6 G x ( 1 00-<x)/7 - 9 R x { ( 1 00-a)/ 5 + a } 12 
5 [0073] 

It is assumed that 9 G which is a ratio in which light emission of (G) is reduced 
by the color filter and 6 R which is a ratio in which light emission of (R) is reduced by 
the color filter are almost equal (assumption 4), a « (nearly equal) 8. That is, when the 
conversion efficiency of (B) -» (G) is 20 %, if (R) light emission of 8 cd/m 2 or more is 

10 included, with respect to (B) light emission of 92 cd/m 2 , (R), in ratio of (A) and (B), 
becomes larger than (R) of (B) : (R) = 7 : 2. Thus, selection of 9 R becomes easy 
(somewhat 9 R > 0 G (9 R is slightly larger than 9 G ) is acceptable.). 

In other words, since the conversion efficiency of (B) -> (R) in the present state 
is about 20 %, it is necessary that (R) light emission of 8 cd/m 2 or more is included, 

15 with respect to (B) light emission of 92 cd/m 2 . 
92 : 8 = 11.5 : 1 

There, it is necessary that the luminance ratio of (B) and (R) is equal to or greater than 
20 : 1. (This means (B) : (R) = n : 1, 0 < n < 20) 
[0074]© Hole injecting layer 

20 Next, a hole injection layer is not always necessary for an element used in the 

present invention; however, it is preferably used in order to enhance light-emitting 
performance. This hole injecting layer is a layer assisting injection of holes to the 
light-emitting layer, and has a high hole mobility and usually ionization energy of 5.5 
eV or less. As the hole injecting layer like this, a material which transfers holes to the 

25 light-emitting layer at lower electric field is preferable and further, it is more preferable 
that the hole mobility is 10" 6 cm 2 ~/V-sec at the application of voltage of 10 4 to 10 6 V/cm. 
As for such hole injecting material, there are no particular limitations as long as 
materials have the preferred characteristics. An arbitrary material can be selected from 
materials which are conventionally used as a charge transporting material for holes, or 

30 known materials which are used for a hole injecting layer of an EL element in 
photoconducting materials, and used. 
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[0075] © Electron injecting layer 

On the other hand, an electron injecting layer is a layer assisting injection of 
electrons to a light-emitting layer, and the electron mobility is high, and an adhesion 
improvement layer is, in particular, a layer made from a material that has a good 
5 adhesion with a cathode, of such electron injecting layers. As a material used for the 
electron injecting layer, for example, a metallic complex such as 8-hydroxyquinoline or 
a derivative thereof or an oxadiazole derivative can preferably be given. In addition, 
for a material used for an adhesion improvement layer, a metallic complex of 
8-hydroxyquinoline or a derivative thereof is preferred in particular. As a specific 
10 example of a metallic complex of 8-hydroxyquinoline or the derivative described above, 
a metal chelate oxynoid compound including chelate of oxine (in general, 8-quinolinol 
or 8-hydroxyquinoline) is given. 
[0076] © Anode 

As an anode, a thing using a metal, an alloy or an electric conductive 

15 compound having a high work function (4 eV or more), or a thing using a mixture of 
these as an electrode substance can be used. As a specific example of such an 
electrode substance, a metal such as Au or conductive transparent materials such as Cul, 
ITO, SnC>2, or ZnO are given. An anode can be formed by forming a thin film by an 
evaporation method, a sputtering method or the like using such electrode substances. 

20 When light emitted from the light-emitting layer is extracted from the anode like this, 
transmittance of light emission for the anode is preferably set to higher than 10 %. In 
addition, the sheet resistance of the anode is preferably several hundreds Q/n or less. 
The thickness of the anode depends on materials, but it is usually selected in the range 
of 10 nm to 1 (am, preferably 10 to 200 nm. In the present invention, the electrode 

25 used as the anode may be either a substrate electrode or an opposite electrode depending 
on the formation position. 
[0077] © Cathode 

As a cathode, a thing using a metal, an alloy or an electric conductive 
compound having a low work function (4 eV or less), or a thing using a mixture of these 

30 as an electrode substance can be used. As specific examples of such electrode 
substances, sodium, a sodium-potassium alloy, magnesium, lithium, a magnesium-silver 
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alloy, aluminum-aluminum oxide (AI2O3), an aluminum-lithium alloy, indium, a rare 
earth metal and the like are given. This cathode can be formed by forming a thin film 
by an evaporation method, a sputtering method or the like using such electrode 
substances. In addition, the sheet resistance of the cathode is preferably several 
5 hundreds Q/o or less, and the thickness is usually preferable in the range of 10 nm to 1 
um, preferably 50 to 200 nm. Note that in an EL element used in the present invention, 
it is preferable that either the anode or the cathode is transparent or semitransparent, 
since emitted light can be transmitted and good extraction efficiency an be obtained. 
In addition, in the present invention, the electrode used as the cathode may be either a 
10 substrate electrode or an opposite electrode depending on the formation position. 
[0078] (2) Substrate 

In general, the organic EL element is formed on a substrate. As the substrate 
used in the present invention, a material which is normally used as an organic EL 
material can be used. 
15 [0079] 

As a specific material, for example, a glass plate, a ceramic plate, a plastic plate 
(polycarbonate, acrylic, vinyl chloride, polyethyleneterephthalate, polyimide, polyester 
resin, or the like), a metal plate and a plate made from the same material as an insulating 
layer to be described later, and the like can be given. 

20 [0080] 2. Color conversion member 

A color conversion member used in the present invention is one in which a 
fluorescent colorant is dispersed in a transparent medium, and it means one having a 
function of converting blue incident light to red or green in the present invention. For 
example, as a fluorescent colorant converting light emission of blue emission member 

25 to light of orange to red or green, a cyanine based colorant such as 
4-dicyanomethylene-2-methyl-6-(p-dimethylaminostyline)-4H-pyran (hereinafter DCM), 
a pyridine based colorant such as 

1 -ethyl-2-(4-(p-dimethylaminophenyl)- 1 ,3 -butadienyl)-pyridium-percolarate 
(hereinafter pyridine 1), a xanthin based colorant such as rhodamineB or rhodamine6G, 

30 and further, an oxazine based can be given. Further, various types of dyes (such as 
direct dye, acid dye, basic dye, or disperse dye) can be used as long as they have a 
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fluorescent property. In addition, the fluorescent colorant may be kneaded into a resin 

in advance to be a pigment. 

[0081] 

These fluorescent colorants may be used singularly or may be mixed if needed. 
5 In particular, since the fluorescent conversion efficiency of to red is low, the above 
colorants may be mixed so as to increase conversion efficiency to fluorescence from 
luminescence. On the other hand, as for the resin, a transparent material (visible light 
50 % or more) is preferable. For example, a transparent resin (high molecule) such as 
polymethylmethacrylate, polyacrylate, polycarbonate, polyvinyl alcohol, 

10 polyvinylpyrrolidone, hydroxyethylcellulose, or carboxymethylcellulose can be used. 
Note that a transparent photosensitive resin to which a photolithography method can be 
applied can also be selected in order to separately arrange color conversion members 
planarly. For example, a photo-curing type resist material having a reactive vinyl 
group of an acrylic acid based, a methacryl acid based, a poly cinnamic acid vinyl based, 

15 a ring rubber based or the like can be given. In the case of using a printing method, a 
printing ink (medium) using a transparent resin can be selected. For example, a 
monomer, oligomer or polymer of melamine resin, phenol resin, alkyd resin, epoxy 
resin, polyurethane resin, polyester resin, maleate resin, polyamide resin, or a 
transparent resin such as polymethylmethacrylate, polyacrylate, polycarbonate, 

20 polyvinyl alcohol, polyvinylpyrrolidone, hydroxyethylcellulose, or 
carboxymethylcellulose can be used. 
[0082] 

When the color conversion member is mainly formed from a fluorescent 
colorant, a film is formed by vacuum evaporation or a sputtering method through a 

25 desired mask pattern of the color conversion member. On the other hand, when it is 
formed from a fluorescent colorant and a resin, the fluorescent colorant, the resin and 
the resist are mixed and separated or solubilized, and a film is formed by a method such 
as spin coating, roll coating, or casting, and patterned with a desired color conversion 
member pattern by a photolithography method or patterned with a desired color 

30 conversion member pattern by a screen printing method or the like, which is general. 
The film thickness of one in which the color conversion member is formed from a 
fluorescent colorant or a fluorescent colorant and a resin is not particularly limited, as 
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long as it can absorb light emission of the organic EL element sufficiently and does not 
prevent fluorescence from generating. About 10 nm to 1 mm is normally appropriate, 
although it varies slightly depending on fluorescent colorants. In addition, in particular, 
a thing in which the color conversion member is formed from a fluorescent colorant and 
5 a resin, may have a concentration of a fluorescent colorant in such a range that does not 
cause concentration quenching of the fluorescence and can absorb light emission of the 
organic EL element. Although it depends on the types of fluorescent colorants, the 
concentration of 1 to 10" 4 mol/kg to a resin to be used is preferably used. 
[0083] 3. Color filter 

10 As a color filter used in the present invention, for example, only a colorant 

below or a solid state one in which a colorant is dissolved or dispersed in a binder resin 
can be given. 
[0084] 

Red (R) colorant: a single or a mixture of at least two types of a perylene based 
15 pigment, a lake pigment, an azo based pigment, a quinacridon based pigment, an 
anthraquinone based pigment, an anthracene based pigment, an isoindoline based 
pigment, an isoindolinon based pigment and the like. 
[0085] 

Green (G) colorant : a single or a mixture of at least two types of a halogen 
20 polysubstituted phthalocyanine based pigment, a halogen polysubstituted copper 
phthalocyanine based pigment, a triphelmethane based dye, an isoindoline based 
pigment, an isoindolinon based pigment and the like. 
[0086] 

Blue (B) colorant : a single or a mixture of at least two types of a copper 
25 phthalocyanine based pigment, an indanthrone based pigment, an indophenol based 
pigment, a cyanine based pigment, a dioxazine based pigment and the like. 
[0087] 

On the other hand, as for the binder resin, a transparent material (visible light 
50 % or more) is preferable. For example, a transparent resin (high molecule) such as 
30 polymethylmethacrylate, polyacrylate, polycarbonate, polyvinyl alcohol, 
polyvinylpyrrolidone, hydroxyethyl cellulose, or carboxymethylcellulose can be given. 
[0088] 
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Note that a photosensitive resin to which a photolithography method can be 
applied is also selected in order to separately arrange color filters planarly. For 
example, a photo-curing type resist material having a reactive vinyl group of an acrylic 
acid based, a methacryl acid based, a poly cinnamic acid vinyl based, a ring rubber 
based or the like can be given. In the case of using a printing method, a printing ink 
(medium) using a transparent resin can be selected. For example, a monomer, 
oligomer or polymer of polyvinyl chloride resin, melamine resin, phenol resin, alkyd 
resin, epoxy resin, polyurethane resin, polyester resin, maleate resin, polyamide resin, or 
a transparent resin such as polymethylmethacrylate, polyacrylate, polycarbonate, 
polyvinyl alcohol, polyvinylpyrrolidone, hydroxyethylcellulose, or 
carboxymethylcellulose can be used. 
[0089] 

When the color filter is mainly formed from a colorant, a film is formed by 
vacuum evaporation or a sputtering method through a desired mask pattern of the color 
filter. On the other hand, when it is formed from a colorant and a binder resin, the 
fluorescent colorant, the resin and the resist are mixed and dispersed or solubilized, and 
a film is formed by a method such as spin coating, roll coating, or casting, and patterned 
with a desired color filter pattern by a photolithography method or patterned with a 
desired color filter pattern by a printing method or the like, which is general. 
[0090] 

It is preferable that thickness and transmittance of each color filter are set as 

follows. 

R: Film thickness 0.5 to 5.0 um (transmittance 50 % or more / 610 nm), G : Film 
thickness 0.5 to 5.0 um (transmittance 50 % or more / 545 nm), B : Film thickness 0.2 
to 5.0 nm (transmittance 50 % or more / 460 nm) 
[0091] 

In addition, in particular, one in which a color filter is formed from a colorant 
and a binder resin may have a concentration of the colorant such that the color filter can 
be patterned without any difficulty and in such a range that can transmit light emission 
from the organic EL element adequately. Although it depends on the types of 
colorants, the colorant is included at 5 to 50 weight% in the color filter film including a 
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binder resin to be used. 
[0092] 

A black matrix can be used in the present invention. As this black matrix, for 
example, thin films of metals and metal oxide, and black colorants can be given. As 
5 specific examples of the thin films of metals and metal oxide, a thin film of a metal such 
as chromium (Cr), nickel (Ni), or copper (Cu) and an oxide thereof can be given. As a 
mixture of the above metal and metal oxide, a thing with optical concentration of 3.0 or 
more (film thickness of 100 to 3000 angstrom) is preferable. 
[0093] 

10 As a specific example of a black colorant, carbon black, titanium black, aniline 

black, a thing blackened by mixing a colorant of a color filter, or a solid state thing in 
which the above colorant is dissolved or dispersed in a binder resin similarly to the 
color filter, can be given. 
[0094] 

15 The thin film of metal or metal oxide can be formed over the entire surface of 

an insulating substrate by a sputtering method, an evaporation method, a CVD method 
or the like, or formed over at least the entire face of a display portion by a masking 
method, and then, patterned by a photolithography method, thereby forming a pattern of 
black matrix. 

20 [0095] 

In the case of using a black colorant, patterning can be conducted so as to form 
a black matrix as well as the case of the color filter. 
[0096] 

[Example] Hereinafter, an example of the present invention is described more 
25 specifically. 

® Manufacturing of organic EL element 

A glass substrate 5 in which an In-Sn-O based transparent electrode 43 had 

been formed was washed with ultrasonic in isopropyl alcohol for five minutes, and then, 

cleaned with UV ozone for 30 minutes. The glass substrate provided with the 
30 transparent electrode after cleaning was set in a substrate holder of the vacuum 

evaporation apparatus, and a film of 
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4,4'-bis|>f,N-di(3-methylphenyl)amino]-4''-phenyl-triphenylamine (hereinafter, 
abbreviated as [TPD74 film]) with a thickness of 80 nm was formed to cover the 
transparent electrode on the side of the face in which the transparent electrode has been 
formed. This TPD film 74 functions as a first hole injecting layer. Following the 
5 formation of the TPD film 74, a film of 4,4'-bis 
[N-(l-naphthyl)-N-phenylamino]biphenyl (hereinafter, abbreviated as [NPD film]) with 
a thickness of 20 nm was formed over this TPD film 74. This NPD film functions as a 
second hole injecting layer (hole transporting layer). Further, following the formation 
of the NPD film, a film of 4,4'-bis[2,2-diphenylvinyl]biphenyl (hereinafter, abbreviated 

10 as [DPVBi film]) and LumogenFred (produced by BASF) with a thickness of 40 nm 
was formed over the NPD film such that the weight ratio becomes 99 : 1. This 
co-evaporation film functions as a light-emitting layer. And a 
tris(8-quinolinol)aluminum film (hereinafter, abbreviated as [Alq film]) with a thickness 
of 20 nm was formed over this light-emitting layer. This Alq film functions as an 

15 electron injecting layer. This light-emitting layer and the electron injecting layer form 
an organic layer 42. After that, below the glass substrate provided with the transparent 
electrode in which up to the above Alq film was formed (evaporation source side), a 
mask having an opening was set and magnesium (Mg) and silver (Ag) were 
dual-evaporated to form an Mg : Ag alloy film with a thickness of 200 nm in a 

20 predetermined position over the Alq film. At this time, the evaporation rate of Mg was 
2 nm/sec and the evaporation rate of Ag was 0.1 nm/sec. The Mg : Ag alloy film 
functions as a cathode 41 . 

© Manufacturing of color conversion member (green conversion film) 

The glass substrate was set in a screen printing apparatus and coumarin6 of a 
25 concentration of 0.03 mol/kg, and polyvinyl chloride resin as a binder resin (average 

molecular weight 20000), and an ink (viscosity 8000 cps) dissolved in cyclohexanone as 

a solvent were printed on the glass substrate, and baked at 80 °C, thereby obtaining a 

green conversion film (2G) with a thickness of 20 um. 

© Manufacturing of color conversion member (red conversion film) 
30 The glass substrate was set in a screen printing apparatus and coumarin 6 of 

0.03 mol/kg, a fluorescent pigment in which rhodamine 6G of 4 weight% and 
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rhodamineB of 4 weight% were kneaded in benzoguanamine resin, and an ink (viscosity 
8000 cps) in which polyvinyl chloride resin as a binder resin (average molecular weight 
20000) were dissolved in cyclohexanone were printed, and baked at 80 °C, thereby 
obtaining a red conversion film (2R) with a thickness of 20 um. 
5 © Manufacturing of blue color filter 

An acrylate based photo-curing type resist (viscosity 10 cps) in which copper 
phthalocyanine based pigment (C.I. pigment blue 15:6) of 28 weight% (solid content) 
and a dioxazine based pigment (C.I. pigment violet 23) of 2 weight% (solid content) of 
30 weight% (solid content) were dispersed was spin-coated on the glass substrate, 

10 baked at 80 °C, and then, the resist film was exposed to light through a mask at 300 
mJ/cm 2 (365 nm) in an exposure apparatus using a high-pressure mercury lamp as a 
light source. Next, after developing with 1 weight% sodium carbonate water solution 
at a room temperature for two minutes, it was baked at 200 °C, thereby forming a 
pattern of a blue color filter. The blue color filter (3B) had a thickness of 2 um. 

15 © Manufacturing of green filter 

An acrylate based photo-curing type resist (viscosity 10 cps) in which a copper 
halide phthalocyanine based pigment (C.I. pigment green 36) of 23 weight% and an azo 
based pigment (C.I. pigment yellow 83) of 7 weight% were dispersed was spin-coated 
on the glass substrate, baked at 80 °C, and then, the resist film was exposed to light 

20 through a mask at 300 mJ/cm 2 (365 nm) in an exposure apparatus using a high-pressure 
mercury lampas a light source. Next, after developing with 1 weight% sodium 
carbonate water solution at a room temperature for two minutes, it was baked at 200 °C, 
thereby forming a green color filter. The green color filter (3G) had a thickness of 2 
um. 

25 © Manufacturing of red color filter 

An acrylate based photo-curing type resist (viscosity lOcps) in which an 
anthraquinone based pigment (C.I. pigment green 1 77) of 24 weight% and an azo based 
pigment of 6 weight% (C.I. pigment yellow 6) were dispersed was spin-coated on the 
glass substrate, baked at 80 °C, and then, the resist film was exposed to light through a 

30 mask at 300 mJ/cm 2 (365nm) in an exposure apparatus using a high-pressure mercury 
lamp as a light source. Next, after developing with 1 weight% sodium carbonate water 
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solution at a room temperature for two minutes, it was baked at 200 °C, thereby forming 
a red color filter. The red color filter (3R) had a thickness of 2 um. 
© Evaluation of the three primary colors 

The color conversion film of each color and the color filter of each color are arranged 
5 over the glass substrate of the organic EL element manufactured in ® in the 
arrangement shown in FIG. 2 and superimposed. When they are superimposed, a 
fluorohydrocarbon solution (produced by Sumitomo 3M, product name : Fluorinert) 
was put into the gap so as to enhance adhesion. When the organic EL element was 
lightened at 10 V, light emission of each pixel as follows. This luminance ratio is 
10 preferable since white balance is good. 

Luminance 
Blue 10cd/m 2 
Green 72 cd/m 2 
Red 20 cd/m 2 

15 In other words, the red luminance can be increased. 
[0097] 

[Effect of the Invention] 

As described above, the red conversion efficiency can be increased by the 
present invention and a display element which is capable of high efficient three primary 
20 light emission can be provided. 

[Brief Description of the Drawings] 

[FIG. 1] A cross-sectional view schematically showing one embodiment mode of a 
display element of the present invention. 

[FIG. 2] A cross-sectional view schematically showing one embodiment mode of a 
25 display element of the present invention. 

[FIG. 3] A cross-sectional view schematically showing an organic EL element 
including a blue emission component (element) and a red emission component 
(element), (a) shows a stacking case, (b) shows a attaching case and (c) shows a case of 
addition and mixture. 

30 [FIG. 4] A cross-sectional view schematically showing a conventional display 
element. 
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[Explanation of Reference numerals] 

1 . Light-emitting member 

2. color conversion member 

3. color filter 

5 4. organic EL element 

5. glass substrate 

6. attaching member 

1 1 . blue emission component (element) (B) 

12. red emission component (element) (R) 
10 13. green emission component (element) (G) 

41. cathode 

42. organic layer 

43. anode. 
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